%'e consider a system in which a ground state is coupled to a general quasicontinuum of levels and to a true continuum. In the long-time limit, the true continuum spectrum can exhibit zeros, the positions of which depend on the energies of the quasicontinuum levels. The initial conditions determine the existence of these zeros. %e describe this phenomenon by studying dressed states for the complete system and in particular derive dressed states which are ground-state independent.
Much of this work has discussed the model of Bixon and Jortner, consisting of the excitation of a single ground state to an equally spaced quasicontinuum (QC} of levels. The dynamics of the ground-state population exhibits a complicated time evolution beginning with a %eisskopf-%igner decay; subsequent dephasing and partial reconstruction of the population occur. %'e have recently' discussed a semiperturbative treatment for a general QC in which one QC level is resonant with the ground state and is treated nonperturbatively and the other QC levels act to perturb this twostate evolution.
In this paper the system we consider consists of a ground state coupled to a general QC of levels and to a true continuum. We examine the spectrum of final states in the true continuum. This spectrum can exhibit zeros, the positions of which are determined by the energies of the QC levels and the existence of which is determined by initial conditions. We obtain a general expression (for any QC} of the true continuum spectrum and consider the special cases of first, a Bixon-Jortner QC, and second, a Rydberg series. %e then study the dressed states ' for the whole system and derive "sparse" dressed states which contain few continuum levels and, more importantly, no contribution from the ground state. %e show that the initial population in one of these sparse dressed states determines the existence of the corresponding zero in the spectrum. This is a similar mechanism to population trapping in certain systems where the population initially in a sparse dressed state is immune to photoionization. In See. II we derive a general expression for the spectrum. Section III discusses the special cases with particular reference to the initial conditions. The twophoton ionization problem discussed by Knight is also seen as a special ease of our general treatment. In Sec. IV we discuss the total dressed states and explain the observed features using the sparse dressed states. The function 8(y) can be evaluated in closed form in terms of digamma functions.
II. BASIC EQUATIONS
We plot S, (y) from (25} against y in Fig. 7 for P = Q =8 =X= 1. Note that there is a zero in the spectrum at each position of a Rydberg level (y =1 -1/n =0, -, ', -, ', -'"', . . . ). The zeros end at y=1, which corresponds to the upper limit of the Rydberg series and crowd together as y tends to 1 from below as expected. ' In Fig. 8 
In Sec. IV we discuss the dressed states for the total system with a general QC and explain the above features in t e spectra.
IV. DRESSED STATES
%'e now discuss the dressed states for the whole system 
